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(54) Portable terminal and health management method and system using portable terminal 



(57) A portable tenminal (200) earned and owned by 
each user is provided with a display screen (208), a 
connmunication unit (203), a memory (205) storing per- 
sonal infonnation (Fig. 2A) about each user, and an in- 
put/output device (202) such as an inhaler A database 
(1 00) that communicates with each portable tenninal is 
providedwithapersonalintonniation storage unit storing 
the personal infonnation about each user canying the 
portable tenninal, a medical infomiation storage unit 
storing infomnation about a medical facility, a drugstore, 
a medicine, and the input/output device, and a commu- 



nication unit for communicating with each portable ter- 
minal. In the database (100), the user of the portable 
tenninal (200) is identified by collating the part of the 
infonnation transmitted from the communication unit 
with infonnation stored in the personal infonnation stor- 
age unit. When a specific signal is transmitted from the 
communication unit, communication is performed with 
a medical facility while infonnation, of the information 
stored in the medicine infonnation storage unit, whbh is 
necessary for the user is provided for the portable ter- 
minal (200) as an emergency measure. This makes It 
possible to properly and quickly handle an emergency. 



FIG. 3 



CM 
< 

00 
CM 
CO 



CM 
liJ 



INHALER 



2023 



SETGOR 



202 

i 

2021 



CONTROL UNIT 



2022B-" 



2022- _ 

DtSCHARGE 
2022AH- HEAD 



TANK 



203 

i_ 

COMMUNICATION UNIT 



201 
; 



COm-ROLLER 



204 



205 



207 



—200 



KEY SWITCH 



206 



1/Q 



AUTHEWTICATON 
SENSOR 

r 

209 



208 

J_ 



INTERNAL 




MEMORY 




DISPUY/SPEECH 


MEMORY 




CARD 




OUTPUT UNIT 



250 



EXTERNAL INPUT/ 
OUTPUT DEVICE 



Printed by Jouve, 75001 PARIS (FR) 



BNSDOCID:<EP 1211628A2.L> 



1 EP1211 

Description 

[O0O1] The present Invention relates to a health man- 
agement method and system using a portable terminal 
and, more particularly, to a method and system for man- s 
aging personal information of a user by using a portable 
terminal having a radio communication function and an 
input/output device for supporting health management 
for the user. 

[0002] The present invention also relates to a portable 10 
temiinal having an inhaler and a method of controlling 
the inhaler and, more particularly, to a portable temninal 
having a portable terminal having a radio communica- 
tion function and an input/output device for supporting 
health management for the user and a method of con- 
trolling the inhaler. 

[0003] In addition, the present invention relates to a 
portable terminal having an inhaler and a method of con- 
trolling the inhaler and, more particularly, to a portable 
terminal having a storage means and an inhaler for dis- ^0 
charging a medicine in the fonn of fine droplets and al- 
lowing a user to inhale the medicine and a method of 
driving the inhaler. 

[0004] Furthermore, the present invention relates to 
a prescription determination assist method and system ss 
and, more particularly, to a prescription detemriinatlon 
assist method and system for assisting in determining 
a prescription for a user canrying a memory card at a 
temiinal installed in a medical facility. 
[0005] Moreover, the present invention relates to an 30 
inhaler and a discharge head control method and, more 
particularly, to an inhaler for discharging a medicine in 
the fonm of fine droplets and allowing a user to inhale 
the medicine and a discharge head control method for 
the Inhaler. 35 
[0006] With recent medical and scientific advances, 
the average life span of people is prolonged, and we are 
witnessing an aging society. On the other hand, owing 
to changes in eating habits and living environment, en- 
vironmental contamination, viruses, and gemns, new ^0 
diseases and infections have been found. This has pro- 
voked anxiety among people about health. In so-called 
advanced nations, in particular, an increase in the 
number of people who suffer lifestyle-related illnesses 
such as diabetes and hyperpiesia raises a problem. ^5 
[0007] An increase in the number of medical facilities 
has not kept pace with an increase in the number of such 
patients, in addition, in some areas, there are no medi- 
cal facilities that allow people to regulariy visit. Under 
the circumstances, concerns are rising about future 50 
measures including policies against such situations. 
[0008] Remote medical systems and home health 
management systems have therefore been proposed, 
which allow the aged and people suffering lifestyle-re- 
lated diseases and chronic diseases to receive diag- 55 
noses from doctors and perfomn daily health manage- 
ment. 

[0009] A typical arrangement of such systems is that 
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a target individual installs a tenminal at his/her home, 
and connects it to a server in a medical facility or center 
through a communication line such as the Internet so as 
to inputAransmit answers for a medical inquiry and 
measurement values such as a blood pressure and bod- 
ily temperature from the temiinal. A nurse or doctor then 
checks the data collected In the server and returns in- 
formation indteatingthe presence/absence of an abnor- 
mality or message. 

[0010] To manage such a medbal system, clinical, 
records (clinical charts) of users electronically recorded 
as electronic clinical charts and a medical database 
storing the data of the electronic clinical charts, various 
measurement values, and the like are required. Various 
proposals have been made about such electronic clini- 
cal charts and medical databases from various fields. 
[0011] Electronic clinical charts, in particular, are ef- 
fective in preventing medical malpractices and medica- 
tion errors, which have become problems. A great deal 
of attention has been paid to an electronic clinical chart 
as a means for satisfying the patient's right to know by 
disclosing its contents to the patient or patient's family. 
[0012] Terminals used in the above medical systems 
include a general personal computer having a display 
screen and input device and a dedicated terminal capa- 
ble of measuring a specific value such as a blood pres- 
sure. 

[0013] When a device such as a general personal 
computer is to be used as a terminal, settings for the 
device and its operation method become complicated. 
This limits people who can use such temiinal. 
[0014] Assume that dedicated terminals are used. In 
this case, if a user suffers a plurality of diseases or ail- 
ments and needs to perf omi various measurements, he/ 
she must use a plurality of dedicated terminals. This is 
cumbersome operation and also increases burden on 
the user. 

[0015] In a conventionally proposed medical system, 
if, for example, a user suffers a chronic disease or the 
like and needs to periodically take a medicine, the user 
must administer and manage a medicine by himself/her- 
self, and there is no support function on the system side. 
For this reason, the burden of administration and man- 
agement of medicines on users cannot be reduced. 
[0016] More specifically, of diabetic patients who are 
cun-ently. on increase, patients suffering type I insulin- 
dependent diabetes mellitus must periodically take in- 
sulin because no insulin is secreted from the pancreas. 
Administration of insulin is currently performed by sub- 
cutaneous injection. This imposes great physical and 
mental burden on patients. 

[0017] To reduce the burden on such patients, a pen- 
type syringe having a thin needle that makes the pa- 
tients feel little pain has been developed. Type I diabetic 
patients often wori< like able-bodied persons except that 
the patients must periodically take insulin. It is difficult 
for such a patient to take insulin at propertimes because 
he/she feels dislike to make an Inject in the presence of 



3 

others even with a pen-type syringe. 
[0018] Under the circumstances, a method of dis- 
charging a medicine in the fomn of droplets and malcing 
them reach the lungs together with inhaled air, thereby 
administering the medicine through the lungs instead of 
injection. 

[0019] In such an inhalation scheme, however, since 
the amount of air inhaled and inhalation rate vary among 
patients, it is difficult to efficiently administer medicines 
to all patients. For this reason, this scheme is no prac- 
tical use. 

[0020] Assume that patients can easily administer 
medicines by themselves. In this case, problems are 
posed conceming how to handle an instance where a 
patient takes a wrong medicine or does not take a proper 
amount of medicine or at wrong Intervals. 
[0021] A tennlnal used in the conventional medical 
system is designed to be installed In user's home but 
not to be carried.'lf, therefore, the condition of a palienl 
becomes worse or suddenly changes on the road, a 
proper treatment cannot be provided. 
[0022] This also applies to insurance systems in op- 
eration. More specifically, in receiving a medical consul- 
tation or treatment in a medical facility, a patient goncr> 
ally presents a health insurance card in Japan or an ID 
card issued by an insurance company in the USA. How- 
ever, the contents written on such an insurance card or 
ID card do not include any necessary Infomnation for an 
emergency. 

[0023] For example, the contents written on a health 

insurance card in Japan include only the name of the 
patient himself/herself, the names of dependents, ad- 
dress, the name and location of company, the type of 
insurance, insurance card number, and medical treat- 
ment record (brief clinical history), but do not include any 
infomnation about a clinical chart, prescription, and the 
like. The contents written on an ID card in the USA in- 
clude only an individual number, insurance details, and 
the like but do not include any infomnation about a clin- 
ical chart or prescription either. 
[0024] For this reason, demands have arisen for a 
method of accurately and efficiently perfonming medical 
consultation and treatment on the basis of a database 
for managing infomnation about individual clinical charts 
and medical Information as electronic data. 
[0025] The present invention has been made In con- 
sideration of the above situation, and has as its first ob- 
ject to provide a health management method and sys- 
tem using a portable tenninal, which can properly and 
quickly handle an emergency in cooperation with a da- 
tabase storing various pieces of medical information. 
[0026] it is the second object of the present invention 
to provide a portable temninai having an inhaler, and a 
control method for the inhaler, which can accurately 
manage medicines in accordance with prescriptions 
and perfonn discharging control suitable for each user, 
thereby efficiently administering medk^lnes. 
[0027] It is the third object of the present invention to 
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provide a health management method and system using 
a portable temninai, which can perfonn efficient medical 
practices by sharing information while protecting per- 
sonal data associated with privacy 
5 [0028] It is the fourth object of the present invention 
to provide a portable terminal having an inhaler and a 
method of driving the inhaler, which can Improve the in- 
halation efficiency when the inhaler discharges a med- 
icine. 

10 [0029] It is the fifth object of the present invention to 
provide a method and system for supporting detemnina- 
tion of a prescription, which allow proper and efficient 
detemnination of a prescription applied to each patient 
and a medicine to be administered. 
[0030] It is the sixth object of the present invention to 
provide an inhaler and a discharge head control method, 
which can prevent a patient from loading a wrong med- 
icine and erroneously operating the Inhaler, and also al- 
lows the patient to accurately and easily take a medicine 
by himself/herself. 

[0031] In order to achieve the first object, according 
to the first aspect of the present invention, there is pro- 
vided a health management system formanaging health 
of each user carrying a portable terminal, comprising a 
portable terminal which is arranged to be carried by a 
user and includes a display screen, radio communica- 
tion means for accessing a predetemiined radio com- 
munication network, storage means storing personal in- 
formation of the user, and an input/output device for sup- 
porting health management for the user, and a database 
including personal infomnation storage means storing 
the personal information about each user carrying the 
portable tennlnal, medical infonnation storage means 
storing infonnation about a medical facility, a drugstore, 
a medicine, and the input/output device, and communi- 
cation means for communicating with the portable ter- 
minal through the radio communication networic. where- 
in the radio communication means transmits part of the 
personal information stored in the storage means in 
starting to communicate with the database, and the da- 
tabase includes identification means for identifying the 
user of the portable temninai by collating the part of the 
infonnation transmitted from the radio communication 
means with infonnation stored in the personal infomna- 
tion storage means, and emergency handling means 
which Is activated upon transmission of a specific signal 
from the radio communication means to communicate 
with a medical facility whose infonnation Is stored in the 
medical infonnation storage means in accordance with 
infonnation transmitted from the radio communication 
means and to provide the portable terminal with infor- 
mation, of the infomnation stored in the medicine infor- 
mation storage means, which is necessary for the iden- 
tified user. 

[0032] In addition, in order to achieve the first object, 
according to the first aspect of the present Invention, 
there is a health management method of managing 
health of each usercanying a portable temninai, includ- 
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ing providing the portable terminal with a display screen, 
radio communication means for accessing a predeter- 
mined radio communication network, storage means 
storing personal infonnation of the user, and an input/ 
output device for supporting health management for the 
user, providing a database for communicating with each 
portable tenninal with personal infonnation storage 
means storing the personal information about each user 
carrying the portable tenminal, medical infomnation stor- 
age means storing infonmation about a medical facility, 
a drugstore, a medicine, and the input/output device, 
and communication means for communicating with the 
portable terminal through the radio communication net- 
work, transmitting part of the personal infomnation 
stored In the storage means by the radio communication 
means when starting to communicate with the data- 
base, identifying in the database, the user of the porta- 
ble tenninal by collating the part of the infonnation trans- 
mitted from the radio communication means with infor- 
mation stored in the personal infonnation storage 
means, and providing one of communication with a 
medical facility whose infonnation is stored in the med- 
ical infonnation storage means and infonnation stored 
in the medicine information storage means, which is 
necessary for the identified userforthe portable tenninal 
when a specific signal is transmitted from the radio com- 
munication means. 

[0033] With the arrangement or processing of the first 
aspect of the invention, when a specific signal is trans- 
mitted from the portable tenninal, the user of the porta- 
ble tenninal is identified to allow the user to communi- 
cate with an medical facility or to provide the identified 
user with necessary infonnation, thereby property and 
quickly handling an emergency. 
[0034] In order to achieve the second object, accord- 
ing to the second aspect of the present invention, there 
is provided a portable tenninal which is arranged to be 
carried by a user and Includes storage means storing 
personal infonnation about the user, including informa- 
tion about a clinical chart of the user and prescription, 
and an inhaler for discharging a medicine In the fonn of 
fine droplets and making the user Inhale the droplets, 
comprising discharging control means for controlling the 
Inhaler in accordance with an inhalation profile of the 
user to discharge the medicine, thereby allowing the us- 
er to inhale the medicine in accordance with the Infor- 
mation of the prescription. 

[0035] In addition, in order to achieve the second ob- 
ject, according to the second aspect of the present in- 
vention, there is provided a control method for an inhaler 
for discharging a medicine In the form of fine droplets 
and making a user inhale the droplets, the Inhaler being 
provided for a portable tenninal which is arranged to be 
carried by a user and includes storage means storing 
personal infonnation about the user, including infonna- 
tion about a clinical chart of the user and prescription, 
and the method including the step of controlling the dis- 
charge of the medicine in accordance with an inhalation 



profile of the user, thereby allowing the user to inhale 
the medicine in accordance with the information of the 
prescription. 

[0036] With the arrangement or the processing of the 

5 second aspect of the Invention, the dose of medicine 
and administration intervals can be accurately managed 
in accordance with a prescription, and proper discharg- 
ing control is perfonned in accordance with the inhala- 
tion profile of each user, thereby efficiently administering 

10 a medicine. 

[0037] In order to achieve the third object, according 
to the third aspect of the present invention, there is pro- 
vided a health management system formanaging health 
of each user carrying a portable terminal, comprising a 

15 portable terminal which is arranged to be carried by a 
user and includes radio communication means for ac- 
cessing a predetermined radio communication network, 
storage means storing personal infonnation of the user, 
and an input/output device for supporting health man- 

20 agement for the user, a database including personal in- 
formation storage means storing the personal informa- 
tion about each user carrying the portable terminal, 
medical information storage means storing information 
about^a medical facility, a drugstore, a medicine, and the 

25 input/output device, and communication means for 
communicating with the portable tenninal through the 
radio communication network, a medical facility tenninal 
installed in each medical facility and connected to the 
database through a predetennined line, and a drugstore 

30 terminal Installed In each drugstore and connected to 
the database through a predetermined line, wherein the 
database sets an access right for each item of infonna- 
tion stored in the personal infonnation storage means 
and medical infonnation storage means with respect to 

35 each of the portable tenninal, the medical facility tenni- 
nal, and the drugstore terminal. 
[0038] In addition, in order to achieve the third object, 
according to the third aspect of the present invention, 
there is provided a health management method of man- 

40 aging health of each user carrying a portable tenninal 
by using a portable terminal which is arranged to be car- 
ried by a user and includes radio communication means 
for accessing a predetennined radio communication 
network, storage means storing personal infonnation of 

45 the user, and an Input/output device for supporting 
health management for the user, a database including 
personal information storage means storing the person- 
al Infonnation about each user carrying the portable ter- 
minal, medical information storage means storing infor- 

50 mation about a medical facility, a dnjgstore, a medicine, 
and the input/output device, and communication means 
for communicating with the portable tenninal through 
the radio communication network, a medcal facility ter- 
minal installed in each medical facility and connected to 

55 the database through a predetermined line, and drug- 
store tenninal installed in each drugstore and connected 
to the database through a predetennined line, wherein 
the method comprises the step of setting an access right 
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in the database, for each item of information stored in 
the personal infomnation storage means and medical tn- 
fomiation storage means with respect to each of the 
portable terminal, the medical facility temiinal, and the 
drugstore terminal. 

[0039] With the arrangement or the processing of the 
third aspect of the invention, efficient medical practices 
can be expected by storing various personal data and 
medical data as electronic data in the database and 
sharing the Information while protecting personal data 
associated with privacy by setting an access right for 
each terminal. 

[0040] In order to achieve the fourth object of the 
present invention, according to the fourth aspect of the 
present invention, there is provided a portable terminal 
which is arranged to be carried by a user and includes 
storage means storing personal information about the 
user, Including Information about a clinical chart of the 
user and prescription, and an inhaler for discharging a 
medicine in the fomri of fine droplets-and making the us- 
er inhale the droplets, comprising driving control means 
for changing a parameter associated with discharging 
of the medicine within a predetemnined period of time in 
which the user executes the inhalation so as to allow the 
user to efficiently Inhale the medicine in accordance with 
the infonnation of the prescription. 
[0041] In addition, in order to achieve the fourth object 
of the present invention, according to the fourth aspect 
of the present invention, there is provided a method of 
driving an Inhaler of a portable terminal which Is ar- 
ranged to be carried by a user including providing stor- 
age means storing personal infomnation about the user, 
including infomnation about a clinical chart of the user 
and prescription, and an inhaler for discharging a med- 
icine In the fomn of fine droplets and making the user 
inhale the droplets, with the portable tenninal, and 
changing a parameter associated with discharging of 
the medicine within a predetemnined period of time in 
which the user executes the inhalation so as to allow the 
user to efficiently inhale the medicine In accordance with 
the infomnation of the prescription. 
[0042] With the an-angement or the processing of the 
fourth aspect of the Invention, when the inhaler is made 
to discharge a medicine, the parameter associated with 
discharging of the medicine Is changed In accordance 
with, for example, the Inhalation rate. This can Improve 
the inhalation efficiency by sending a larger amount of 
medicine to the lungs. 

[0043] In order to achieve the fifth object, according 
to the fifth aspect of the present invention, there is pro- 
vided a prescription detemnination support system in- 
cluding a memory card storing personal infomnation in- 
cluding infomnation about a clinical chart of each user 
and prescription, a database having medical infonnation 
storage means storing infonnation about correspond- 
ence between a symptom and a medicine prescription, 
and a medical facility temninal which is Installed in each 
medical facility, has a slot in which the memory card is 



inserted, and is connected to the database through a 
predetermined line, the prescription determination sup- 
port system being adapted to support detemnination of 
a prescription for the user carrying the memory card at 
the medical facility terminal, wherein when the memory 
card of the user is inserted into the medical facility ter- 
minal, the temninal presents information about a pre- 
scription suitable for the user and a medicine to be ad- 
ministered on the basis of the personal infomnation 
about the user and the information stored in the medical 
infonnation storage means. 

[0044] In addition, in order to achieve the fifth object, 
according to the fifth aspect of the present invention, 
there is provided a prescription detemnination support 
method of supporting detemnination of a prescription for 
a user carrying a memory card at a medical facility ter- 
minal by using the memory card storing personal Infor- 
mation including infomnation about a clinical chart of 
each user and prescription, a database having medical 
information storage means storing information about 
correspondence between a symptom and a medicine 
prescription, and the medical facility terminal which is 
Installed In each medical facility, has a slot in which the 
memory card is inserted, and Is connected to the data- 
base through a predetemnined line, wherein the method 
comprises the step of presenting Infomnation about a 
prescription suitable for the user and a medicine to be 
administered is presented on the basis of the personal 
infomnation about the user and the information stored in 
the medical Infonnation storage means, when the mem- 
ory card of the user is inserted into the medical facility 
terminal. 

[0045] With the arrangement or the processing of the 
fifth aspect of the invention, a prescription to be applied 
to each user and a medicine to be administered to each 
user can be properly and efficiently determined by using 
Information about the clinical chart and prescription of 
each user and infomnation about the con'espondence 
between a symptom and a medicine prescription. 
[0046] In order to achieve the sixth object, according 
to the sixth aspect of the present invention, there Is pro- 
vided a inhaler for discharging a medicine In the fomn of 
fine droplets and allowing a userto Inhale the medicine, 
comprising storage means storing personal infomnation 
about the user Including Infomnation about a prescription 
for the user, a tank which contains the medicine and has 
a code for Identifying a type of contained medicine, a 
discharge head for discharging a medicine supplied 
from the tank In the form of fine droplets, and discharge 
permission means for pemnltting operation of the dis- 
charge head only when a collation result on the medi- 
cine contained in the tank and a medicine written on the 
prescription indicates coincidence upon reading the 
code. 

[0047] In addition, in order to achieve the sixth object, 
according to the sixth aspect of the present invention, 
there is provided a discharge head control method for 
an inhaler comprising providing the inhaler with storage 
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means storing personal information about a user includ- 
ing infonmation about a prescription for the user, a tank 
which contains the medicine and has a code for identi- 
fying a type of contained medicine, and a discharge 
head for discharging a medicine supplied from the tank 
in the fomri of fine droplets, wherein said method com- 
prises the steps of collating the medicine contained in 
the tank with a medicine written on the prescription upon 
reading the code, and enabling operation of the dis- 
charge head only when the collation result indicates co- 
incidence of the both. 

[0048] With the arrangement or the processing of the 

sixth aspect of the invention, in administering a medicine 
by using the inhaler, a patient can be prevented from 
loading a wrong medicine and erroneously operatingthe 
Inhaler, and the patient can accurately and easily take 
a medicine by himself/herself. 
[0049] Other features and advantages of the present 
invention will be apparent from the following description 
taken in conjunction with the accompanying drawings, 
in which like reference characters designate the same 
or similar parts throughout the figures thereof. 
[0050] The accompanying drawings, which are incor- 
porated in and constitute a part of the specifications, il- 
lustrate embodiments of the invention and, together with 
the description, serve to explain the principles of the in- 
vention. 

Fig. 1 Is a block diagram showing the overall ar- 
rangement of a medical health management sys- 
tem according to an embodiment of the present in- 
vention; 

Figs. 2A and 2B views showing data to be handled 

in the embodiment shown in Fig. 1; 

Fig. 3 is a block diagram showing the arrangement 

of a user temiinal in the embodiment shown in Fig. 

1; 

Fig. 4 is a flow chart showing inhaling operation us- 
ing the user terminal shown in Fig. 3; 
Fig. 5 is a view showing the flow of a medicine in 
the embodiment shown in Fig. 1 ; 
Fig. 6 is a view showing the flow of data In the em- 
bodiment shown in Fig. 1 ; 
Fig. 7 is a flow chart showing processing in a con- 
sultation using a medical facility terminal; 
Fig. 8 is a flow chart showing processing in medi- 
cine supply; 

Fig. 9 is a view for explaining an emergency notifi- 
cation mode; and 

Fig. 1 0 is a flow chart showing processing for an 
inpatient. 

[0051] Preferred embodiments of the present inven- 
tion will now be described in detail in accordance with 
the accompanying drawings. As an embodiment of the 
health management system of the present invention, a 
medical health management system will be described. 
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[Overall Arrangement] 

[0052] Fig. 1 is a block diagram showing the overall 
arrangement of a medical health management system 
5 according to this embodiment. As shown in Fig. 1 , this 
embodiment Is comprised of a database ICQ, medical 
facility temninal 110. phamriaceutical company temninal 
120, drugstore temiinal 130, and user terminals 200A 
to 200N. Fig. 1 shows one each of the database 100, 
10 medical facility tenninal 110, pharmaceutical company 
terminal 120, and drugstore terminal 130. Obviously, 
however, this arrangement is merely an example, and 
each component may include a plurality of identical 
ones. In addition, Fig. 1 shows only the four usertenni- 
15 nals 200A to 200N (to be generically referred to as a 
user temninal 200 hereinafter). In practice, however, 
many usertemiinals are connected. 
[0053] Figs. 2A and 2B are views showing data to be 
handled in this embodiment. As shown in Fig. 2A, the 
20 embodiment handles the following data as data about 
each individual to be registered: basic data including an 
- address, name, date of birth, contact, occupation, place 
of employment, and the like, identification data including 
an ID (a number if numbers are assigned to all the poo- 
25 pie; otherwise, an insurance card number or the like), 
personal code number, alphanumeric characters such 
as a password, and biometrical authentication data such 
as fingerprint, voiceprint, palmprint, face, iris, or retinal 
blood vessel pattern, health insurance data including a 
30 number, type, usage tog, and the like, electronic medical 
and prescription data (electronic clinical chart) for each 
individual, including a consultation record, prescription, 
medication data, hospitalization record, case history, 
family case history, and the like, and data of measure- 
rs ment values obtained by a health examination. Data of 
a designated medical facility as the emergency contact 
and inhaler set data (to be described later) are aiso han- 
dled as personal data. 

[0054] In addition, as shown in Fig. 2B, data handled 
40 as medical data are: medical facility data including a reg- 
istration number, location, contact, registered doctors, 
facilities, and the like, pharmaceutical company data in- 
cluding a registration number, location, contact, medi- 
cines handled, scale, and the like, drugstore data includ- 
es ing registration number, location, contact, medicines 
handled, phannaceutist name, and the like, drug data 
including a drum name, effects, cautions, and the like, 
and inhaler data (not shown) including data about han- 
dling and maintenance of an inhaler. 
so [0055] All these data are stored In the database 1 00. 
The data about each individual are also stored In each 
user tenninal 200 In the form of a detachable memory 
card. 

[0056] The database 100 is a medical database that 
55 is installed within, for example, a predetemnined range, 
e.g. , an administrative area, and serves to store person- 
al data of each resident in this area and medical data. 
This database 100 may be installed in a special facility 
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or designated special hospital in the administrative area. 
The respective databases are connected to each other 
so that when a given resident is to receive a medical 
treatment in an area other than the residence area or 
moves from the residence area, access to necessary 
data can be made. 

[0057] The medical facility temninai 11 0 is installed in 
each medical facility and connected to the database 
1 00. The medical facility terminal 1 1 0 has a slot in which 
the memory card of the user terminal 200 is inserted. In 
a consultation, a doctor or nurse working at the medical 
facility Inserts the memory card of the user temninal 200 
carried by the patient into the medical facility tenninal 
1 10 to read out personal data about the patient who has 
visited for a medical examination so as to use the data 
as reference data for the consultation. The doctor or 
nurse also updates the data In the database 100 and 
the data of the electronic clinical chart in the memory 
card of the patient on the basis of the consullalion result. 
[0058] The prescription data to be recorded at this 
time includes an expiration date. When the patient takes 
a consultation again within the expiration date, a new 
expiration date is set as needed. 
[0059] In the consultation, the doctor refers to medi- 
cine data as sell as the personal data about the patient. 
If the patient suffers a complicatbn (e.g., suffers a vis- 
ceral disease and cardiovascular disease at the same 
time), the doctor uses the above data as reference data 
in making a detemnination on prescription contents that 
are competitive. In such a case, the doctor may give the 
patient the Infomiation (Infonned consent) to give prior- 
ity to the prescription desired by the patient. 
[0060] If the DNA analysis result on each patient is 
recorded on the memory card of the patient or database 
1 00, a prescription can be detennined by using tech- 
niques called gene diagnosis and gene therapy instead 
of the conventional average/statistical techniques. 
[0061] The phannaceutical company tenninal 120 is 
installed in each phannaceutical company and connect- 
ed to the database 1 00. A person who works at the phar- 
maceutical company accesses the database 100 from 
this temninal to check inventory data about medicines in 
a medical facility or drugstore and update the shipment 
data of medicines that are supplied. In addition, he/she 
processes production control data on the basis of these 
data. 

[0062] The drugstore terminal 130 is installed in each 
drugstore and connected to the database 1 00. This ter- 
minal has a slot In which the memory card of the user 
tenminal 200 Is Inserted. A person who works at the 
drugstore inserts the memory card of the user temninal 
200 carried by a customer into the drugstore temninal 
1 30 to' read out customer's prescription data. In addition, 
the person accesses the database 100 from this termi- 
nal to read out the prescription data on the customer 
who has visited the drugstore and collate the data with 
the conresponding data in the database 100. When the 
two data coincide with each other, he/she sells the cor- 



responding medicine to the customer. The person then 
updates the medication data In the database 100 and 
customer's memory card on the basis of the soki medi- 
cine. 

5 [0063] in this case, if the ID or biometrical authentica- 
tion infomnation of a person who acts as an alternate is 
registered In the database 100 in advance, a family 
member, caretaker, or the like, other than the patient 
himself/herself, can receive a medicine. 

10 [0064] If the user makes a contract for electronic com- 
merce (EC) with a financial facility in which the user has 
an account, a credit card company, or the like in ad- 
vance, he/she can make a payment through the user 
temninal 200 in purchasing a medicine without actually 

15 paying for the medicine on the spot. This applies to 
charges tor a consultation and medicine which are paid 
to a medical facility. , 
[0065] The user terminal 200 is compact and light- 
weight to allow the user to always carry it. Each terminal 

20 is made to correspond to a specific individual and incor- 
porates a detachable memory card storing data about 
the user himself/herself as described above. The termi- 
nal has a radio communication function and an input/ 
output device for supporting user's health management, 

25 and is connected to the database 1 00 by radio commu- 
nication, as needed. 

[User Tenninal] 

30 [0066] Fig. 3 is a block diagram showing the arrange- 
ment of the user tenninal 200. The user tenninal 200 of 
this embodiment includes a controller 201 including a 
CPU for controlling the overall tenninal, an inhaler 202 
serving as an input/output device for supporting user's 
35 health management, a communication unit 203 for sup- 
porting radio communication, an internal memory 204 
storing control programs and various data, a memory 
card 205 storing personal data, an I/O interface 206, key 
switches 207 including a ten-key pad and various 
40 switches such as an emergency notification (emergen- 
cy) switch, a display/speech output unit 208 including a 
liquid crystal display, microphone, speaker, and the like, 
a sensor 209 for biometrical authentication, and a re- 
chargeable battery (not shown) serving as a power sup- 
45 ply such as a secondary battery. 

[0067] The inhaler202 Includes atank 2022B In which 
a predelennined amount of liquid medicine Is stored, a 
discharge head 2022A for discharging the medicine, 
supplied from the tank, in the form of fine droplets or 
50 microdroplets, a control unit 2021 for driving/controlling 
the cartridge 2022, and a sensor 2023 for reading a code 
attached to a cartridge or tank or detecting the condition 
of Inhaling (negative pressure) of the user. The inhaler 
202 discharges a liquid medicine in thefonrn of fine drop- 
55 lets on the basis of the ink-jet scheme using heat to form 
mist or aerosol. When the user inhales It, the medicine 
is administered to the user's body through the lungs. 
[0068] This administration method replaces the ad- 
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ministration method using a syringe to facilitate admin- 
istration of a medicine by a patient himself/fierseff and 
reduce his/her mental and physical burdens. 
[0069] The communication unit 203 is an^anged to 
perform speech communication based on a proper com- 
munication scheme using the ten-key pad of the key 
switch 207 and the display/speech output unit 208 and 
communicate data with the database 100 by radio. 
[0070] Although the radio communication scheme to 
be used is not specifically described, the scheme used 
in a currently available mobile communication system 
(e.g., the cell phone system, PHS system, or car phone 
system), a satellite system, or a Bluetooth system may 
be used. 

[0071] The internal memory 204 may be a read-only 
medium such as a ROM or a programmable storage me- 
dium to allow the user to update or change a program 
through the communication unit 203. 
[0072] The memory card 205 is al least re-recordable, 
detachable storage medium such as a semiconductor 
storage medium, MO, CD-R, CD-RW, or compact mag- 
netic disk. 

[0073] The I/O interface 206 is designed to selectively 
connect external input/output devices 250 such as var- 
ious measurement sensors and printers when the user 
is to measure a blood pressure, pulse, blood glucose 
level, bodily temperature, urine protein, or the like or 
print his/her measurement data. 
[0074] The user temriinai 200 In this embodiment is 
integrated with the Inhaler 202. However, this inhaler 
202 may be a detachable discrete device serving as one 
of the external input/output devices 250 like other med- 
ication devices and the above measurement sensors. 
[0075] The authentication sensor 209 is a sensor for 
pert omning blometrical authentication with respect to the 
user by using a fingerprint, voiceprint, palmprint, face, 
iris, retinal blood vessel pattern, or the like to allow only 
the registered person to use the usertemiinal 200. 
[0076] Although not shown, the user temninat 200 has 
a navigation function of detecting the cun-ent position of 
the terminal by using the Intensity of a radio wave re- 
ceived from a GPS or a base-station in a radio telephone 
network and indicating a route to a neari^y medical fa- 
cility or drugstore by using map infomnation. 

[Security Measures] 

[0077] The medical health management system of 
this embodiment must be configured to satisfactory pro- 
tect data because the data handled by the system are 
about privacy and important medical data. In addition, 
to prevent any medical malpractice and operation error, 
this system must be configured to perform failsafe op- 
eration. 

[0078] For example, data is preferably stored in the 
database 100 by a scheme that allows only additional 
writing {additional recording). However, a specific per- 
son in charge may ovenvrite certain old data upon back- 



ing up the data to another storage medium. In order to 
suppress an excessive increase in the necessary ca- 
pacity of the memory card of the user terminal 200, data 
that has aged a predetennined number of years may be 

5 ovenwritten. 

[0079] The database 100 sets an access right for 
each data item with respect to each of the terminals to 
which the database 100 is connected, including the 
medical facility temiinal 110, phamriaceutical company 

10 temninal 1 20, drugstore temiinal 1 30, and user temiinal 
200. 

[0080] More specifically, the medical facility terminal 
1 1 0 can access ail the data in the database 1 00, but can 
write only part of the data about the medical facility, the 

15 data of a usage log of the health insurance card carried 
by a patient who has visited the medical facility, the data 
of a clinical chart, and the data of measurement values 
obtained by a health examination and the like. The dmg- 
store terminal 1 30 can access personal prescription da- 

20 ta and medication data when the memory card of the 
userterminal of the customer is inserted in the drugstore 
terminal and the IDs coincide with each other, but can 
nomially access only data about medicines and data 
about phamriaceutical companies. The drugstore termi- 

25 nal 1 30 can access only data about medicines and data 
about inventory conditions in medical facilities and drug- 
stores. 

[0081] In addition, an ID, personal code number, 
password, and the like must be input to operate each of 
30 these temiinals. Blometrical authentication may also be 
performed by using a sensor similar to that of the user 
terminal 200. 

[0082] Since the database 1 00 is connected to the us- 
er temiinal 200 by radio, especialiy strict security meas- 

35 ures must be taken. The user terminal 200 can access 
only the personal data about the user and can write only 
a usage log of medicines (medication data) and data ob- 
tained by measurement done by the user himself/her- 
self. When the user accesses the database 100 from 

40 the user temiinal 200, blometrical authentication is per- 
formed by using the authentication sensor 209 in addi- 
tion to authentication using alphanumerlcal characters 
such as an ID, personal code number, password. In 
communicating data, an encryption technique is prefer- 

45 ably used to prevent leakage and tapping (eavesdrop- 
ping). 

[0083] In this embodiment, security measures are al- 
so taken for medicines prescribed to the user to prevent 
a usage error, medication error, and operation error. 

so [0084] Every time medication Is perfomied by using 
the inhaler 202 of the user terminal 200, the cartridge 
2022 or tank 2022B is exchanged with a new one. 
Therefore, each cartridge or tank is packaged independ- 
ently to allow the user to easily discem whether it is 

55 opened or not. One of the above components may be 
exchanged with a new one for each medication in ac- 
cordance with the medicine or discharge method to be 
used. For the sake of simplicity, however, assume that 
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the tank 2022B is exchanged. 
[0085] When only a tank is exchanged for each med- 
ication, a discharge head is used a plurality of number 
of times. In orderto ensure high discharge perfonnance. 
however, when a given cartridge is used a predeter- 
mined number of times or a predetennined period of 
time has elapsed after the cartridge is loaded, a warning 
that prompts the user to exchange the cartridge with a 
new one is preferably provided by picture or sound. In 
addition, the discharge head is preferably designed 
such that a heater for generating heat energy is discon- 
nected to inhibit the user from perfonming actual inhaling 
operation. When a new cartridge is loaded, the user is 
made to input his/her ID or password so as to be au- 
thenticated again. 

[0086] Wrong medicine administration is preferably 
prevented In the following manner An optically or elec- 
trically readable code is anached the tank 2022B. When 
the tank 20225 is loaded into the user lerminai 200, the 
infonnation of the code is collated with the medicine data 
written on the electronic clinical chart stored in the mem- 
ory card 205. If a tank containing a medicine contradict- 
ing with the electronic clinical chart is loaded, the patient 
tries to take a medicine in amount exceeding the dose 
designated by a doctor, or the patient takes a medicine 
at improper intervals, a warning is provided by picture 
or sound, and actual inhaling operation is inhibited. 
[0087] Attaching a similar code to the cartridge 2022 
can also effectively prevent a wrong cartridge from be- 
ing loaded. In addition, since each cartridge has an elec- 
trical terminal for connection to the control unit 2021 , the 
type of cartridge may be identified by using this tenninal. 
[0088] If a used tank is refilled with a medicine and 
reused, a deterioration in the purity of the medicine or 
bacterial contamination may occur. This can be effec- 
tively prevented as follows. The outer wall of a tank is 
made of a metal so as to prevent refilling or the above 
code Is overwritten or rewritten to prevent a read of the 
code after a medicine is used. Alternatively, tanks or 
medicines themselves may be colored in different colors 
forthe respective prescriptions to allow the user to easily 
identify them, or the entire inhaler portion is exchanged 
with a new one In using a different medicine to prevent 
mixture of medicines, 

[0089] Furthennore, to perfomi administration of a 
medicine at proper intervals based on a prescription, the 
patient is preferably infonned of the timing of adminis- 
tration of the medicine by picture, sound, vibration, or 

the like. 

[0090] In actually operating the inhaler, the user is 
preferably made to input his ID or password to authen- 
ticate personal identification again. In addition, when the 
user makes an operation error or a devbe fault is de- 
tected during operation, the operation of the inhaler is 
preferably stopped immediately for safety. 
[0091] Since the user terminal in this embodiment is 
battery-driven, in orderto prevent the battery from run- 
ning out during inhaling operation, the following opera- 



tion is required. The remaining power of the battery is 
checked. If one inhaling operation cannot be done with 
the remaining capacity, inhaling operation is inhibited. 
Alternatively, the patient must be notified in advance that 

5 the battery will mn out after a few inhaling operations, 
in addition, if the remaining capacity of the battery be- 
comes small, the operation mode may be switched to 
the power save mode in which the power consumption 
is smaller than that in tfie nonnal discharge mode by, for 

10 example, prolonging the discharge time. 

[0092] In addition, in order to protect the discharge 
surface (nozzle) of the discharge head and maintain 
high discharge perfonnance from the hygienic view- 
point, the nozzle surface is capped to prevent a medi- 

15 cine residue on the surface from being dried and fixed 
and also prevent unnecessary medicine from leaking. 
This cap is preferably Integrated with a cap for the in- 
haler 



[0093] The user terminal 200 in this embodiment is 
made to enter the emergency notification mode by con- 
tinuously pressing the emergency notification (emer- 
25 gency) switch on the key switch 207 of the user tenninal 
200 for a predetenmined period of time when the condi- 
tion of the patient abruptly changes or abnormality oc- 
curs. 

[0094] Fig. 9 is a view showing an example of the con- 

30 tents of the emergency notification mode. As shown in 
Fig. 9, when the userterminal in this embodiment enters 
the emergency notification mode, a menu window is dis- 
played. If the user perfomns no operation for a predeter- 
mined period of time after the menu window is dis- 

35 played, it Is detemnined that a serious condition has oc- 
cunred, and emergency notification is performed. In this 
emergency notification mode, an ambulance is auto- 
matically called and a notification is automatically made 
to a preset contact point such as a family member 

40 [0095] The Items prepared on the menu screen for 
emergency notification include a contact to a designated 
doctor, notification of additional medical contents, des- 
ignation of emergency treatment contents, navigation, 
urgent speech communication, and the like. 

45 [0096] "Urgent speech communication" is done by the 
user himself/herself, If he/she can make it, to make a 
contact to an emergency facility so as to give infonnation 
about his/her condition orto make a contact to a doctor 
or family. 

so [0097] "Navigation" is the function of indicating a route 
to a neariDy medical facility or drugstore orthe one which 
can supply the medicine used by the patient on the basis 
of the medical data stored in the database 100. 



[0098] A cartridge in this embodiment discharges a 
medicine in the fonm of fine droplets on the basis of the 
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ink-jet scheme using he^t. This scheme is basically the 
same as the so-called bubble jet scheme practiced in 
printing apparatuses like printers. However, this scheme 
has several characteristic features in a discharge head 
and tank which differ from those of printing apparatuses. 
[0099] For example, a discharge head is made of a 
material plated with gold, ceramic material, or glass ma- 
terial, in addition, the arrangement of discharge open- 
ings (nozzles) and the shape of each discharge opening 
are changed in accordance with the type of medicine 
discharged and the method of medication (e.g., whether 
to need to reach the lungs or not). 
[0100] A medicine to be contained in a tank may be 
colored to allow the user to visually check the remaining 
amount, or may be mixed with a saccharide or polysac- 
charide, which tends to be scorched, in advance to pre- 
vent the property of the medicine from being changed 
by heating. Furthenmore, the amount of medcine to be 
contained in the lank is preferably determined by adding 
the amount of medicine required for recovery process- 
ing perfomned when a discharge error occurs during op- 
eration or performed before or after inhaling operation 
to the amount of medicine required for one medication 
so as to leave a certain amount of medicine when dis- 
charge operation is properiy performed. 
[0101] A tank in this embodiment has a double struc- 
ture. That is, an outer wall made of a metal or the like is 
Integrally formed with an inner wall made of a flexible 
member whose shape changes in accordance with the 
amount of medicine contained. This tank differs from an 
ink tank used in the general ink-jet scheme in that It has 
neither porous absorber inside nor atmosphere commu- 
nication port. 

[0102] Tanks are packaged and supplied, for exam- 
ple, a predetermined number of tanks at a time. In this 
case, instruments and jigs such as droppers and sterile 
absorbent gauzes for maintaining discharge heads and 
caps are preferably packaged together. 
[0103] As described above, in this embodiment, every 
time medication' is performed, the tank 2022B is ex- 
changed with a new one, and the cartridge 2022 is also 
exchanged after a predetermined number of times of 
mediation or at predetermined intervals. The ex- 
changed cartridges and tanks are effectively recycled in 
the following manner. 

[0104] Cartridges and tanks are manufactured by a 
phamnaceutical company and supplied to patients 
through pharmacies belonging to medical facilities and 
ordinary drugstores. As described above, when a pa- 
tient is to obtain a cartridge or tank, he/she inserts the 
memory card into the medical facility terminal 110 or 
drugstore terminal 130. The prescription data stored in 
the memory card is then collated with the prescription 
data stored in the database 100. Since medicine data 
includes the data of a medicine used in the past, whether 
the patient has already used the same type of cartridge 
or tank can be easily known. 
[0105] If the patient has used the same type of car- 



tridge or tank, he/she brings it with him/her and ex- 
changes it with a new one. In this case, if infonnation 
indicating whether the cartridge or tank has been col- 
lected is also recorded as a medicine usage log in the 

5 medicine data, collection can be done more reliably. 
[0106] The cartridge or tank is collected to the phar- 
maceutical company through a medical facility or drug- 
store. The outer appearance and function of the car- 
tridge or tank are then checked. The cartridge or tank 

10 that cari be further used Is cleaned, sterilized/dislnfect- 
. ed, and refilled with a medicine. After the infonnation of 
the code on the cartridge or tank is rewritten, it is reused. 

[Inhaling Operation] 

15 

[0107] Processing in actual inhaling operation using 
the user terminal 200 in this embodiment will be de- 
scribed next with reference to the flow chart of Fig. 4. 
[0108] First of all. it is checked whether adjustments 
for the administration of a medicine have been done 
(step S301). This adjusting operation includes the ini- 
tialization step of registering data such as the amount 
of a medicine for one medication and medication inter- 
vals (step S302), the test inhaling step of detemnining 
discharge conditions by measuring the amount of air In- 
haled by each user and a profile (step S303), and the 
decision step of checking whether the adjustments are 
done properiy as a result of the test Inhaling (step S304). 
[0109] This adjusting operation is performed under 
the guidance of an expert, e.g., a doctor when it is diag- 
nosed that a medicine must be administered. The meas- 
ured amount of air inhaled, the measured profile, and 
the determined discharge conditions are stored as in- 
haler setting data in both the database 1 00 and the 
memory card 205 of the user terminal 200, 
[0110] To perform actual inhaling operation, a car- 
tridge and/or tank are/is loaded into the inhaler 202 (step 
S305). To allow the user to perform the operation, au- 
thentication with respect to the user Is then perfomied 
on the basis of a combination of one of an ID , personal 
code number, and password, and a biometrical authen- 
tication means such as a fingerprint (step S306). 
[0111] Before actual inhaling operation, inhalation/re- 
covery processing is performed by using instruments 
such as an inhaling Jig (step S307). The user then holds 
the discharge opening end of the Inhaler in his/her 
mouth and executes inhaling operation (step S308). The 
inhaler starts discharging the medtolne upon detecting 
the inhalation by the user with a negative pressure sen- 
sor orthe like. While the medicine is discharged, the us- 
er tenninal preferably generates a signal sound or the 
like. When a predetermined amount of medicine is dis- 
charged after the user repeats inhalation several times 
(step S309), the inhaling operation is terminated. The 
end of inhalation is preferably informed by signal sound 
or Indication. 
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[Driving Control of Discharge Operation] 

[0112] In this embodiment, a liquid medicine is dis- 
charged in the fomn of fine droplets on the basis of the 
ink-jet scheme using heat. In this scheme, a driving 5 
wavefomrt is formed into a pulse-like shape to control 
the number of droplets discharged on the basis of the 
number of pulses. This scheme is therefore suited to ac- 
curately managing the amount of liquid discharged. 
[0113] In this embodiment, however, to use this io 
scheme for medcal treatment, discharging control is 
perfomied differently from that in a printing apparatus. 
More specifically, the printing apparatus prints by dis- 
charging ink downward on a print medium such as a pa- 
per sheet In contrast to this, the inhaler in this embod- is 
iment must discharge a medicine in the fomri of mist or 
aerosol and make the medteine reach the lungs, togeth- 
er with the air inhaled by the user 
[0114] For Ihis reason, control must be perfomed to 
decrease the size of each droplet to a size much smaller 20 
than that in the general printing apparatus and reliably 
discharge droplets with such a small size by a proper 
amount. If the size of each droplet decreases, the kinetic 
energy of discharged droplets is low. These droplets 
need not be discharged In almost one direction as in a 
printing apparatus, and the droplets discharged in vari- 
ous directions may fly and collide with each other. 
[0115] In this embodiment, therefore, driving param- 
eters are changed in accordance with the profile (pat- 
tern) of air inhalation. For example, in inhaling air, the 30 
amount of air inhaled per unit time is large at the start 
time point, and decreases immediately before the end 
of inhalation. If, therefore, the medicine is to be dis- 
charged a plurality of number of times within an inhala- 
tion time (one to two sec), different discharging speeds, 35 
different driving frequencies, and the like are set for the 
first discharge operation and the last discharge opera- 
tion. Alternatively, the discharge scheme, the size of 
each droplet, and the main droplet/sub-droplet ratio may 
be changed. The timing at which these driving parame- 40 
ters are changed is preferably stored in the memory card 
in association with the medicine to be used. 
[0116] Furthermore, the profiles of air inhalation vary 
among individuals owing to ages, sexes, physiques, and 
the like. For this reason, even with the same prescrip- 45 
tion, the profiles must be finely adjusted (tuned) In ac- 
cordance with the respective users. This operation will 
be described with reference to the portion described in 
association with steps S302 to S304 in the flow chart of 
Fig. 4. 50 
[0117] To check whether inhalation is accurately per- 
fonnod, discharged droplets are preferably monitored 
by an optical detection means or the like. In this case, 
if inhalation is not properly perfomied, a warning is pref- 
erably generated. As a detection method, for example, 55 
a method of detecting reflected light, refracted light, 
transmitted light, or scattered light or a coloring matter 
or fluorescent agent mixed in a medbine or a method 



using a laser may be used. 
[Flow of Medicine] 

[01 18] The flow of a medicine (cartridge and tank) in 
this embodiment will be described below with reference 
to Fig. 5. 

[0119] The medicines manufacturedby aphannaceu- 
tical company are supplied to medical facilities and 
drugstores. Assume that it is required for a user (patient) 
to take a medicine as a result of consultation with a doc- 
tor. In this case, if, for example, the user visits the med- 
ical facility for the first time, he/she receives a medicine 
for a predetenmined number of days from the phamriacy 
of the medical facility from which he/she has taken the 
consultation. 

[0120] In the second or subsequent visit with a con- 
sultation, the user receives a medicine from the phar- 
macy of the medical facility in the same manner as de- 
scribed above. At this time, the previously received and 
used medicine is exchanged with a new one, and the 
data of the new medicine is written in the medication 
data on the electronic clinical chart. 
[0121] If no consultation need be taken, the usermay 
receive the medicine from a drugstore. In this case as 
well, the previously received and used medicine is ex- 
changed with a new one, and the data of the new med- 
icine is written in the medication data on the clinical chart 
by using a drugstore terminal. 
[0122] The used medicine received from the patient 
is collected from the medical facility or drugstore to the 
phamiaceutical company and recycled in the above 
manner. 

[Flow of Data] 

[01 23] Fig. 6 is a view schematically showing the flow 
of data in this embodiment. 

[0124] As shown in Fig. 6, the health management 
system acconjing to this embodiment has the database 
100 as a main component, which manages data in a 
centralized manner. The respective tenninals also man- 
age necessary infonnation in a decentralized manner. 
[0125] The medical facility terminal 110 reads out 
medicine data from the database 100. In a consultation, 
the medical facility temfilnal 110 reads out the personal 
data of the patient from the memory card of the user 
temiinal 200, collates the data with the data read out 
from the database 1 00, and writes the data of a health 
Insurance card and electronic clinical chart in the data- 
base 100 and the memory card of the patient. 
[0126] The phamiaceutical company temriinal 120 
reads out inventory data on medicines in medical facil- 
ities and drugstores from the database 100, and writes 
the data of shipped medicines as shipment data in the 
database 100. If a new medicine is developed or new 
effect is found, the phamiaceutical company temiinal 
120 writes new medicine data in the database 100. 
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[01 27] The drugstore terminal 1 30 reads out prescrip- 
tion data and medication data from the memory card of 
the user terminal 200 of the patient when he/she visits 
the drugstore, and collates the data with the prescription 
read out from the database 100. The medication data 
about the medicine purchased by the patient is written 
in the memory card and the database 100. 
[01 28] The measurement data obtained by the patient 
himself/herself using a medical diagnostic instrument or 
outside the hnedical facility is written in the memory card 
of the user terminal 200 of the patient. This measure- 
ment data is written in the database 100, as needed, 
through the medical facility terminal 110. In addition, in 
response to a request from the patient, the data of the 
electronic clinical chart or navigation data about a near- 
by medical facility or drugstore Is read out from the da- 
tabase 100. 

[Specific Examples] 

[0129] Specific examples of how health management 
is perfomned for several patients by using the health 
management system according to this embodiment will 
be described below. 

[0130] Assume that in the following specific exam- 
ples, each patient has already possessed the user ter- 
minal 200 having a memory card which is issued by a 
public facility such as a public office or a medical facility 
from which the patient has talcen a period medical 
checkup and stores basic data, Identification data, 
health insurance data, and measurement data. 

(1) insulin-Treated Patient 

[01 31 ] The flow charts of Figs. 7 and 8 show examples 
of processing to be performed when a consultation is 
perfonned and a medicine is supplied, respectively. An 
example of a patient who needs insulin treatment will be 
described below with reference to these flow charts. 
[0132] A patient A was told in a periodic medical 
checkup that his/her blood glucose level was high, and 
hence visited a nearby medical facility to take a consul-, 
tation. The patient removed the memory card from this/ 
her user terminal and handed it to a doctor. The doctor 
inserts the patient's memory card into an medical facility 
tennlnal (step S701). The patient then consulted the 
doctor (step S702). As a result of the consultation, this 
case was diagnosed as type i insulin*dependent diabe- 
tes mellitus, and the patient must periodically medicated 
with insulin. As a medicine to be prescribed, a mixed 
formulation of an intermediate type medicine and an im- 
mediate type medicine is detemnincd, and the patient 
was obliged to take 20 units of each medicine within 30 
min before breakfast and dinner. Upon consulting with 
the doctor, standard intake times were set, and an elec- 
tronic clinical chart was fomned (step S703). 
[0133] The data of this electronic clinical chart was 
written In the memory card of the user tenninal 200 of 



the patient and the database 100. At this time, the data 
of a photograph of the patient's face and a fingerprint of 
the patient were newly written as authentication data. 
The patient A selected pulmonary inhalation as a meth- 
5 od of taking insulin (step S704), and would use the in- 
haler of the user terminal 200 for the first time. 
[01 34] As described in association with steps S302 to 
S304 in Fig. 4, the inhaler setting data about the patient 
A was registered in the memory card and database un- 
der the guidance of the doctor (step S705). 
[01 35] Upon completion of the above processing, pre- 
scription data was created/updated (step S706), and the 
patient's memory card was removed from the medical 
facility terminal and returned to the patient (step S707), 
thus terminating the processing at the time of consulta- 
tion. 

[01 36] The patient A went to the phannacy of the med- 
ical facility while carrying the user terminal 200 to re- 
ceive a medicine. The patient handed his/her memory 
card to a person in charge in the pharmacy, and the per- 
son inserted the memory card into the medical facility 
temninal in the pharmacy (step S80 1 ) to authenticate the 
patient with an ID and fingerprint (step S802). The per- 
son then checked the prescription data in the memory 
card by collating It with the prescription data in the da- 
tabase (step S803). If the data do not coincide with each 
other in step S802 or S803, the processing is inten-upt- 
ed, and the prescription is infomried of the corresponding 
infomnation. 

[0137] Since the data coincided with each other in 
steps S802 and 8803, the person in charge handed in- 
sulin for one month to the patient A (step S804). This 
insulin is contained in a cartridge, and the medicine box 
that the prescription has received also contains an in- 
haling jig. It was checked that this medicine was sup- 
plied for the first time (step S805). Infomnation such as 
the amount of insulin received, date, expiration date, in- 
tervals, and the like Is written as medication data in both 
the memory card and the database (step S807). The 
memory card was then removed and retumed to the pa- 
tient (step S808). 

[0138] When the patient A returned home, a warning 
sound indicating a standard setting time was generated, 
and the patient A took out one of cartridges, each of 
which was packaged, from the received medicine box. 
The patient carefully opened the package and con- 
firmed thai no medicine leaked. The patient then loaded 
the cartridge Into the inhaler. When the cartridge was 
mounted, the usertemiinal collated the prescription da- 
ta written on the electronic clinical chart in the memory 
card with the information of the loaded cartridge and dis- 
played the type of cartridge and the loading time on the 
display. 

[0139] As described with reference to steps S306 to 
S309 in Fig. 4, after the user was authenticated with an 
ID or fingerprint and inhaling/restoring operation was 
periomfied by using a jig, the user inhaled insulin and 
completed setf-admlnistratlon operation by inhalation. 
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The date when the patient executed inhaling operation 
was stored in the nriemory card. 
[0140] When the patient periodically repeated such 
inhaling operation for several days, he/her feft ill on the 
road. The patient then went to a nearby drugstore by s 
using the navigation function of the user terminal, meas- 
ured hismer blood glucose level, and stored the meas- 
urement result in the memory card. Since the measure- 
ment value was slightly higher than the nonnai value, 
the patient transfen^ed the data stored in the memory 
card to the database, and contacted the doctor in charge 
by using the emergency notificatibn function of the user 
terminal, thus asking for an instruction from the doctor 
through speech communication. 
[01 41 ] Another day, the patient went to his/her accus- 
tomed drugstore because the insulin on hand began to 
run out, and found that the drugstore had run out of 
stock. The patient therefore went to a nearby drugstore 
having insulin in stock by searching for it using the nav- 
igation function. The patient received a new cartridge 
according to the above procedure described with refer- 
ence to steps S801 to S804 in Fig. 8. In this case, since 
this medicine was not suppi ied for the first time, the flow 
advanced from stop S805 to step S806 to retum the 
used cartridge. At the drugstore temninal, the medication 
data in the memory card and database were updated, 
and the inventory data of the medicine was updated.. 
The memory card was then retumed to the patient. 

(2) Impotentia Erigendi Case 

[0142] An impotentia erigendi case will be described 
next with reference to the flow charts of Figs. 7 and 8. 
[0143] A patient B went to a medk:at facility to receive 
a consultation. The patient removed a memory card 
from his/her usertenninal and handed it to a doctor. The 
doctor inserts the memory card into an medical facility 
temiinal (step S701 ) and perf ornied a consultation (step 
702). As a result of the consultation, the patient was di- 
agnosed with impotentia erigendi. It was then deter- 
mined on the basis of the consultation with the doctor 
that the patient would take gonadotrophic honnone by 
pulmonary inhalation for three months. It was deter- 
mined that the medicine would be supplied weekly, and 
the patient would take the medicine at predetemrilned 
intervals which were detemnlned by himself/herself as 
necessary. The above Inrormalion was written in both 
the memory card and the electronic clinical chart In the 
database (step S703). 

[0144] The inhaler setting data about the patient B 
were registered in the memory card and database under 
the guidance of the doctor as described with reference 
to steps S302to S304 in Fig. 4 (step S705). At the same 
time, data of a photo of the face and fingerprint were 
also written newly as authentication data. 
[0145] When the above processing was completed, 
the doctor created/updated prescription data (step 
S706), removed the patients memoiy card from the 



medical facility temiinal, and retumed it to the patient 
(step S707), thus completing the processing In the con- 
sultation. 

[01 46] The patient B went to the pharmacy of the med- 
ical facility while carrying the user temninal 200, and 
handed the memory card to a person in charge in the 
phamnacy. The person in charge inserted the memory 
card into a medical facility installed in the phannacy 
(step S801 ) to authenticate the patient with the ID and 
the photo of the face (step S802), and checked the pre- 
scription in the memory card by collating it with the pre- 
scription in the database (step S803). The person in 
charge then handed a medicine for one week to the pa- 
tient B (step S804). This medicine is of a type that is 
exchanged with a new one in the forni of a tank, and the 
received medicine box also contains an inhaling jig. The 
person detemnlned that this medicine was supplied for 
the first time (step S805), and wrote medicine data such 
as the amount of medicine received, dale, expiration 
date, and intervals in both the memory card and the da- 
tabase (step S807). The person removed the memory 
card and retumed it to the patient (step S808). 
[01 47] The patient B took out the tank from the med- 
icine box and loaded it into the cartridge as needed, and 
took the medicine by himself/hersetf by inhalation as in 
the case of (1) in accordance with a desired effect ex- 
ertion time. 

[0148] The received medicine ran out one week after 
it was received, and hence the patient B went to the 
drugstore. The patient received a new tank according to 
the processing described with reference to steps S801 
to S804 in Fig. 8. In this case, since the medicine was 
not supplied for the first time, the flow advanced from 
step S805 to step S806 to retum the used tank. At the 
drugstore temiinal, the medication data and the inven- 
tory data of the medicine In the memory card and data- 
base were updated, and the memory card was returned 
to the patient. 



[0149] A case of a person who wants to quit smoking 
will be described next with reference to the flow charts 
of Figs. 7 and 8. 

[0150] A patient C went to a medical facility to have 
medical treatment with the aim of quitting smoking. The 
patient removed a memory card from this user terminal 
and handed it to a doctor. The doctor inserted the pa- 
tient' memory card into an medical facility temninal (step 
S701 ) and made a medical inquiry (step S702) . The doc- 
tor determined on the basis of the medical inquiry and 
consultation that the prescription would take a medicine 
by pulmonary inhalation to reduce the nicotine intake 
step by step. It was detemiined that the medicine would 
be supplied weekly, and the maximum dose per day 
would be determined in accordance with a predeter- 
mined concentration decrease gradient. The above in- 
fomnation was written In the memory card and the elec- 
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tronic clinical chart in the database (step S703). 
[0151] The Inhaler setting data about the patient C 
were registered in the memory card and database under 
the guidance of the doctor as described with reference 
to steps S302 to S304 in Fig. 4 (step S705). At the same s 
time, data of a photo of the face and fingerprint were 
also written newly as authentication data. 
[0152] In this case, the inhaier is controlled such that 
when the patient inhales the medicine at predetermined 
intervals or shorter intervals, the nicotine intake per day 
decreases, and the patient is inhibited from inhaling the 
medicine in amount exceeding the maximum dose per 
day. In addition, the inhaler is controlled such that even 
if the dose in the previous day is less than the maximum 
dose, the remaining amount of medicine is not added to 
the amount of medicine for the next data. 
[0153] When the above processing is completed, pre- 
scription data is created/updated (step S706), and the 
patient's memory card is removed from the medical fa- 
cility terminal and returned to the patient (step S707), 
thus terminating the processing at the time of consulta- 
tion. 

[0154] Tlie patient C went to the pharmacy of the 
modical facility while carrying the user terminal 200, and 
handed his/her own memory card to a person in charge 
in the pharmacy. This person inserted the memory card 
into the medical facility terminal installed in the phanna- 
cy (step S801) to authenticate the patient with the ID 
and the photo of the face (step S802), and checlced the 
prescription in the memory card by collating it with the 
prescription in the database (step S803). The person in 
charge then handed a medicine for one week to the pa- 
tient C (step S804). This medicine is of a type that is 
exchanged with a new one in the f onn of a tank, and the 
received medicine box also contains an inhaling jig. The 
person determined that this medicine was supplied for 
the first time (step S805), and wrote medicine data such 
as the amount of medicine received, date, expiration 
date, and intervals in both the memory card and the da- 
tabase (step S807)! The person removed the memory 
card and returned it to the patient (step S808). 
[01 55] The patient C took out the tank from the med- 
icine box several times a day, loaded in into the car- 
tridge, and took the medicine by himself/herself by pul- 
monary inhalation as In the case of (1 ) instead of smok- 
ing. 

[0156] The received medicine ran out one week after 
it was received, and hence the patient C went to another 
medical facility A doctor inserted the memory card of 
the patient C into the medical facility terminal, set the so 
maximum dose per day and the number of times of in- 
halation for each inhaling operation in accordance with 
the concentration decrease gradient set by reading out 
data from the electronic clinical chart of the patient C, 
and wrote a new prescription. In addition, the inhaler 55 
was adjusted in accordance with the new prescription. 
[0157] The patient received a new tank at the phar- 
macy of the medical facility according to the processing 



described with reference to steps S801 to S804 in Fig. 
8 as in the above case. In this case, since the medicine 
was not supplied for the first time^ the flow advanced 
from step S805 to step S806 to return the used tank. At 
the medical facility tenmlnai of the pharmacy, the medi- 
cation data and the inventory data of the medicine in the 
memory card and database were updated, and the 
memory card was returned to the patient. 

(4) Inpatient 

[0158] A case of an inpatient will be described next 
with reference to the flow chari: of Fig. 1 0. 
[01 59] In a periodic medical checkup, a stomach can- 
cer in a patient D was found. The patient therefore went 
to a medical facility to take ablation surgery. In the med- 
ical facility, a doctor Inserted the patient's memory card 
into a medical facility tennlnal (step S11 01 ) to diagnose 
the case by reading out past medical checkup result and 
stomach X-ray photograph images, and performed an 
operation (step S1102). 

[01 60] The doctor created an electronic clinical chart 
including a medical treatment after the operation on the 
basis of the operation result (step S1103). The memory 
card of the patient D was moved to a bed-side terminal 
attached to a bed in the hospital in which the patient D 
would stay (step S1104), and persons in charge, e.g., a 
doctor and nurse, were registered (step S1105). 
[0161] This bed-side temninal is a modification of the 
medical facility terminal 110. and has almost the same 
arrangement as that of the user temriinal 200 except that 
the inhaler 202 is omitted. However, this temninal has a 
wide display for better viewability. The name of the pa- 
tient, the name of disease, and the symptom are always 
displayed on this display screen. 
[01 62] For everyday treatment perfomned by the doc- 
tor or nurse, he/she identifies the patient according to 
the name and symptom displayed on the display screen 
(step S1 1 06), and inputs the ID of the doctor or nurse to 
read out the electronic clinical chart (step S1107). The 
doctor then makes his rounds or the doctor or nurse per- 
fomas a necessary check or measurement (step S1 1 08). 
The prescription data Is updated on the basis of the re- 
sultant data (step S1 109). 

[0163] When a predetemilned period of time has 
elapsed, the condition of the patient Improved, and the 
patient was given a permission to leave the hospital 
(step S1 110). When the patient left the hospital, the 
memory card was returned to him/her (step SI 111). 

[Effects of Embodiment] 

[0164] As has been described above, this embodi- 
ment has the following effects. 

(1) Various personal data and medical data are 
electron ized and stored in the database, and hence 
efficient medical practices can be expected by in- 
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formation sharing. 

(2) Personal data about privacy can be protected 
by setting an access right for each terminal and per- 
sonal identification. 

(3) Since each usertemiinal has the emergency no- s 
trfication mode, emergencies can be properly and 
quickly handled. 

(4) Administering a medicine by using the inhaler of 
a user tenninal instead of injection as in the prior art 
allows a patient himself/herself to easily take the io 
medblne, thus reducing his/her mental and physi- 
cal burdens. 

(5) In discharging a medicine from the inhaler, the 
driving parameters are changed in accordance with 
the inhalation rate and the like to send a large is 
amount of medicine to the lungs, thereby Improving . 
the inhalation efficiency. 

(6) in administering a medicine by using the inhaler, 
the medicine can be efficiently administered by per- 
fomilng proper discharging control in accordance 20 
with the amount of air inhaled by each patient and 
the profile. 

(7) When a patient takes a medicine by himself/her- 
self, the patient can be prevented from loading a 
wrong medicine or erroneously operating the inhal- 2S 
er. 

(B) With the controller of a user terminal, the dose 
of a medicine and medication intervals can be ac- 
curately mainaged In accordance with prescription 
data. 30 

(9) Since the supply and administration of medi- 
cines are recorded, the medicines used by each pa- 
tient and inventories can be accurately managed. 
In addition, used cartridges and tanks can be accu- 
rately collected. 35 

(10) Prescription data is also stored in the memory 
card of each user tenninal. This allows each user 
to receive medicines according to a prescription by 
reading the data regardless of the area where he/ 
she is located. 40 

(11) The navigation function of each user terminal 
facilitates access to a neari^y or suitable medical fa- 
cility or drugstore. 

[Other Embodiment] 

[0165] The above enibodiment has exemplified the 
medical health management system. However, the 
present invention can be applied to various other appli- 
cations. 

[0166] For example, the present invention may be ap- 
plied to a system for instructing each user to regulariy 
practice diet and exercise for health and beauty In ac- 
cordance with a preset program by using a userterminal 
similar to the one described above and a terminal in- 
stalled in a sports club or the like, or the above inhaler 
of the user temiinal may be used to take proper amounts 
of vitamins and minerals, other than medicines, which 



are necessary for health. 

[0167] When the present invention is used for such 
an application other than medical applications, the data 
stored in the database and each temninal and the func- 
tion of each user temninal are changed as needed. 
. [0168] ;. In addition, the present invention can be used 
as a medical health management system in such a man: 
ner'that the above Inhalier of the usertemiinal is used 
for an inhalation treatment for an asthmatic patient or to 
administer a medicine into the patient's body, which is 
currently administered by injection or in the fomn of an 
internal medteine. 

[0169] The arrangement of the health management 
system is not limited to the above embodiments. For ex- 
ample, the database may be incorporated in the medical 
facility tenninal. 

[0170] As many apparent widely different embodi- 
ments of the present invention can be made without de- 
parting from the spirit and scope thereof, it is to be un- 
derstood that the invention is not limited to the specific 
embodiments thereof except as defined in the claims. 

Claims 

1 . A health management system for managing health 
of each user carrying a portable tenminal, charac- 
terized in that the system comprises: 

a portable terminal (200) which is arranged to 
be carried by a user and includes 

a display screen (208), - 
radio communication means (203) for ac- 
cessing a predetermined radio communi- 
cation network, 

storage means (205) storing personal in- 
fonnation of the user, and 
an Input/output device (202) for supporting 
health management for the user; and 

a database (100) including 



personal information storage means stor- 
45 ing the personal Information (Fig. 2A) 

about each user carrying said portable ter- 
minal, 

medical information storage means storing 
Infonnation (Fig. 2B) about a medical facil- 
so ity, a drugstore, a medk:ine, and said input/ 

output device; and 

communication means for communicating 
with said portable tenninal through the ra- 
dio communication network, 

55 

wherein said radio communication means 
(203) transmits part of the personal infonnation 
stored in said storage means (205) in starting to 
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communicate with said database, and 

wherein said database (100) includes 

identification means for identifying the user of 
said portable tenninal by collating the part of 
the information transmitted from said radio 
communication means with infomiation stored 
in said personal infomiation storage means, 
and 

emergency handling rheans which is activated 
upon transmission of a specific signal from said 
radio communication means for proving one of 
communication with a medical facility whose in- 
fomnation is stored in said medical Infomiation 
storage means and infonnatlon stored in said 
medicine infonmation storage means, which is 
necessary for the identified user for said porta- 
ble temninal, In accordance with information 
transmitted from said radio communication 
means and to provide said portable temninal. 

2. The system according to claim 1 , characterized in 
that the personal infonnatlon (Fig. 2A) includes in- 
fonnation of a clinicat chart of the user and prescrip- 
tion. 

3. The system according to claim 1 , characterized in 
that said radio communication means and said 
communication means perform encryption/decryp- 
tion in accordance with a predetemiined scheme in 
transmitting/receiving at least part of the personal 
infonnation. 

4. The system according to claim 1 , characterized in 
that said portable, terminal further comprises posi- 
tion information acquisition means for acquiring po- 
sition information of said temiinal, and said emer- 
gency handling means displays Information about 
a route to a suitable medical facility or drugstore on 
said display screen on the basis of the position in- 
fomiation transmitted from said position Infomiation 
acquisition means. 

5. The system according to claim 1 , characterized in 
. that said Input/output device (202) Is an inhaler for 

discharging a medicine in the form of fine droplets 
to make the user inhale the droplets, and the infor- 
mation about said input/output device includes in- 
formation about handling of said Inhaler. 

6. The system according to claim 1 , characterized in 
that said emergency handing means communi- 
cates with an emergency facility when no infomia- 
tion is transmitted a predetermined period of time 
after said emergency handling means is activated. 

7. The system according to claim 1 , characterized In 
that part of the infomnatlon includes Infomiation 



about blometrical characteristics of the user. 

8. A health management method of managing health 
of each user carrying a portable temninal, charac- 

5 terized in that the method includes the steps of: 

providing a portable temiinal (200) canied by a 
user with a display screen (208), radio commu- 
nication means (203) for accessing a predeter- 
10 mined radio communication network, storage 

means (205) storing personal infomiatton (Fig. 
2A) of the user, and an input/output device 
(202) for supporting health management for the 
user; 

15 providing a database (1 00) for communicating 

with each portable temiinal with personal infor- 
mation storage means storing the personal in- 
fomiation (Fig. 2A) about each user carrying 
the portable temiinal, medbal infonmation slor- 
20 age means storing infomiation (Fig. 2B) about 

a medical facility, a drugstore, a medicine, and 
the input/output device, and communication 
means for communicating with the portable ter- 
minal through the radio communication net- 
25 work; 

transmitting part of the personal infomiation 
stored in the storage means (205) by the radio 
communication means (203) when starting to 
communicate with the database; 
30 Identifying in the database (1 00), the user of the 

portable temninal by collating the part of the in- 
fomiation transmitted from the radio communi- 
cation means with infomiation stored in the per- 
son al infonnation storage means; and 
35 providing one of communication with a medical 

facility whose infomiation is stored in the med- 
ical Infonnation storage means and Information 
stored in the medicine infomnatlon storage 
means, which is necessary for the Identified us- 
40 er for the portable temiinal when a specific sig- 

nal Is transmitted from the radio communication 
means. 

9. The method according to claim 8, characterized in 
45 that the personal Infonnation (Fig. 2A) includes in- 
fomnatlon of a clinicat chart of the user and prescrip- 
tion. 

10. The method according to claim 8, characterized in 
so that the radio communication means and the com- 
munication means perfonn encryption/decryption in 
accordance with a predetermined scheme in trans- 
mitting/receiving at least part of the personal infor- 
mation. 

55 

11 . The method according to claim 8, characterized in 
that the portable terminal acquires position infor- 
mation of the temninal. and infonnation about a 
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route to a suitable medical facility or drugstore is 
displayed on the display screen on the basis of the 
position information. 

12. The method according to claim 8, characterized In 5 
that the Input/output device (202) is an inhaler for 
discharging a medicine in the fonn of fine droplets 

to make the user inhale the droplets, and the infer- 
mation about the input/output device includes infor- 
mation about handling of the inhaler. io 

13. The method according to claim 8, characterized in 
that in the database, when no infomiatlon is trans- 
mitted a predetemiined period of time after a spe- 
cific signal is transmitted from the radio communi- 
cation means, communication is made to an emer- 
gency facility. 

14. The method according to claim 8, characterized in 
that part of the Infomriation includes infomnation ^ 
about biometrical characteristics of the user. 

15. A portable temilnal which is arranged to be earned 
by a user characterized in that said temiinal in- 
cludes: 25 

storage means (205) storing personal infomria- 
tion about the user, including infomiation about 
a clinical chart of the user and prescription; and 
an inhaler (202) for discharging a medicine in so 
the fonn of fine droplets and making the user 
Inhale the droplets, including 
discharging control means (2021) for control- 
ling the inhaler in accordance with an inhalation 
profile of the user to discharge the medicine, 35 
thereby allowing the userto inhale the medicine 
In accordance with the information of the pre- 
scription. 

16. The terminal according to claim 15, characterized 40 
by further comprising parameter setting means for 
setting a parameter for discharging control by 
measuring an Inhalation profile of the user without 
discharging any medicine. 

45 

17. The terminal according to claim 16, characterized 
in that a medicine to be used and the parameter 
are stored in said storage means (205) in associa- 
tion with each other. 

50 

18. The terminal according to claim 15, characterized 
in that said discharging control means (2021) in- 
cludes a negative pressure sensor (2023) for de- 
tecting that the user starts Inhaling. 

55 

19. The terminal according to claim 15, characterized 
in that the terminal further conrprises input means 
(207), and allows said inhaler (202) to be operated 



only when information stored in said storage means 
(206) coincides with Infonnatlon Input from said in- 
put means. 

20. The terminal according to claim 15, characterized 
in that the terminal further comprises an authenti- 
cation sensor (209) for perfonning biometrical au- 
thentication with respect to the user, and allows said 
inhaler (202) to be used only when information 
about a biometrical characteristic of the user stored 
In said storage means coincides with infomriation 
from said authentication sensor. 

21. The temiinal according to claim 15, characterized 
in that a usage log of said Inhaler Is stored in said 
storage means (205). 

22. The temiinal according to claim 15, characterized 
by further comprising droplet detection means for 
monitoring discharged fine droplets of a medk:ine. 

23. The temiinal according to claim 1 5, further compris- 
ing administration time notification means for noti- 
fying the user of a scheduled administration time of 
the medicine. 

24. The temninal according to claim 22, characterized 
by further comprising an administration end notifi- 
cation means for notifying the user that administra- 
tion of the medtoine Is nonmally completed. 

25. The temiinal according to claim 15, characterized 
in that said storage means (205) is a detachable 
memory card. 

26. A control method for an inhaler (202) for discharging 
a medicine in the form of fine droplets and making 
a user inhale the droplets, characterized in that 
said inhaler is provided for a portable temninal (200) 
which Is an^anged to be earned by a user and in- 
cludes storage means (205) storing personal infor- 
mation (Fig. 2A) about the user, including informa- 
tion about a clinical chart of the user and prescrip- 
tion and 

in that said method Includes the step of con- 
trolling the discharge of the medicine in accordance 
with an inhalation profile of the user, thereby allow- 
ing the user to inhale the medicine in accordance 
with the Infomiation of the prescription. 

27. The method according to claim 26, characterized 
in that a parameter is set for discharging control by 
measuring an inhalation profile of the user without 
discharging any medicine. 

28. The method according to claim 26, characterized 
in that a medicine to be used and the parameter 
are stored In the storage means In association with 
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each other. - 

29. The method according to claim 26. characterized 
in that a negative pressure sensor (2023) is used 
to detect that the user starts inhaling. 

30. The method according to claim 26, characterized 
in that input means (207) is further provided for the 
portable terminal, and the inhaler is allowed to be 
operated only when infomriation stored in the stor- 
age means (205) coincides with information input 
from the input means. 

31. The method according to claim 26, characterized 
In that an authentication sensor (209) for perfonm- 

ing biometrical authentication with respect to the us- 
er is further provided for the portable temriinal, and 
the inhaler is allowed to be used only when infor- 
mation about a biometrical characlerisLic of the user 
stored in the storage means (205) coincides with 
infomnation from the authentication sensor. 

32. The method according to claim 26, characterized 
in that a usage log of the inhaler is stored in the 
storage means (205). 

33. The method according to claim 26, characterized 
in that discharged fine droplets of a medicine are 
monitored. 

34. The method according to claim 26, characterized 
in that the user is notified of a scheduled adminis- 
tration time of the medicine. 

35. The method according to claim 33, characterized 
In that the user is notified that administration of the 
medicine is normally completed. 

36. A computer program characterized by implement- 
ing the inhaler control method defined In any one of 
claims 26 to 35 by using a computer. 

37. A storage medium characterized by storing a pro- 
gram code for implementing the inhaler control 
method defined in any one of claims 26 to 35. 

38. A health management system for managing health 
of each user canying a portable tenninal, charac^ 
terized in that the system comprises: 

a portable tenninal (200) which is arranged to 
be earned by a user and includes 

radio communication means (203) for ac- 
cessing a predetermined radio communi- 
cation network, 

storage means (205) storing personal in- 
fonnatlon (Fig. 2A) of the user, and 



34 

an input/output device (202) for supporting 
health management for the user; 

a database (100) including 

personal information storage means stor- 
ing the personal information (Fig. 2A) 
about each user carrying said portable ter- 
minal, 

^0 medical information storage means storing 

infonmatlon (Fig. 2B) about a medical facil- 
ity, a drugstore, a medicine, and said input/ 
output device; and 

communication means for communicating 
with said portable tenninal through the ra- 
dio communication network; 

a medical facility temninal (110) Installed In each 
medical facility and connected lo said database 
through a predetermined line; and 
a drugstore tenninal (130) installed in each 
drugstore and connected to said database 
through a predetermined line, 

wherein said database (100) sets an access 
right for each item of Infonnation stored in said per- 
sonal information storage means and medical infor- 
mation storage means with respect to each of said 
portable terminal (200), said medical facility termi- 
nal (110), and said drugstore tenninal (130). 

39. The system according to claim 38, characterized 
In that the personal infonnation (Fig. 2A) includes 
information of a clinical chart of the user and pre- 

35 scription. 

40. The system according to claim 38, characterized 
in that said storage means (205) is a detachable 
memory card, said medical facility tenninal (110) 

40 and said drugstore tenninal (130) have slots in 
which said memory card is inserted, and the per- 
sonal infonnation (Fig. 2A) can be updated from 
each of said tenninals only when said memory card 
is inserted in the slot. 

45 

41. The system according to claim 38, characterized 
in that said Input/output device (202) is an inhaler 
for discharging a medicine in the form of fine drop- 
lets and making the user inhale the droplets, and 

so the personal infonnation (Fig. 2A) includes informa- 
tion of the medicine administered by said inhaler. 

42. The system according to claim 38, characterized 
In that said input/output device (202, 250) includes 

55 a measurement device (250) for measuring a value 
indicating a physical condition of the user. 

43. The system according to claim 38, characterized 
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in that the personal information (Fig. 2A) includes 
authentication data of each user, and access from 
said portable temnlnai (200) to said database (100) 
is permitted after personal authentication is per- 
formed on the basis of the authentication data. 

44. The system according to claim 38, characterized 

by further comprising a pharmaceutical company 
terminal (120) installed in a phamnaceutical compa- 
ny and connected to said database through a pre- 
determined line. 

45. A health management method of managing health 
of each user carrying a portable terminal charac- 
terized by using: 

a portable terminal (200) which is arranged to 
be carried by a user and includes radio com- 
munication means (203) for accessing a prede- 
temnined radio communication networlc, stor- 
age means (205) storing personal information 
(Fig. 2A) of the user, and an input/output device 
(202) for supporting health management for the 
user; 

a database (1 00) including personal infomna- 
tion storage means storing the personal infor- 
mation (Fig. 2 A) about each user carrying the 
portable terminal, medical information storage 
means storing infomriatlon (Fig. 2B) about a 
medical facility, a drugstore, a medicine, and 
the input/output device; and communication 
means for communicating with the portable ter- 
minal through the radio communication net- 
work; 

a medical facility terminal (1 1 0) installed in each 
medical facility and connected to the database 
through a predetemiined line; and 
a drugstore tenninal (130) installed in each 
drugstore and connected to the database 
through a predetemiined line, 

wherein said method comprises the step of 
setting an access right In the database (100), for 
each item of infonmation stored in the personal in- 
formation storage means and medical infonnatfon 
storage means with respect to each of the portable 
terminal (200), the medical facility terminal (110), 
and the drugstore terminal (130). 

46. The method according to claim 45, characterized 
in that the personal information (Fig. 2A) includes 
infonmation of a clinical chart of the user and pre- 
scription. 

47. The method according to claim 45, characterized 
In that the storage means (205) is a detachable 
memory card, the medical facility temninal (110) and 
the drugstore temninal (1 30) have slots in which the 



memory card is Inserted, and the personal informa- 
tion (Fig. 2A) can be updated from each of the ter- 
minals only when the memory card is Inserted In the 

slot. 

5 

48. The method according to claim 45, characterized 
in that the input/output device (202) is an inhaler 
for discharging a medicine in the fomi of fine drop- 
lets and making the user inhale the droplets, and 
10 the personal infomiation (Fig. 2A) includes infonna- 
tion of the medicine administered by the inhaler. 

. 49. The method according to claim 45, characterized 
In that the input/output device (202, 250) includes 
15 a measurement device (250) for measuring a value 
indicating a physical condition of the user. 

50. The method according to claim 45, characterized 
In that the personal information (Fig. 2A) includes 
20 authentication data of each user, and access from 
the portable temninal (200) to the database (1 00) is 
permitted after personal authentication Is per- 
fonned on the basis of the authentication data. 

25 51 . A portable terminal (200) which Is arranged to be 
carried by a user characterized in that the terminal 
includes: 

storage means storing personal infomnation 
30 (Fig. 2A) about the user, Including Information 

about a clinical chart of the user and prescrip- 
tion; 

an inhaler (202) for discharging a medicine in 
the fomn of fine droplets and making the user 
35 Inhale the droplets; and 

driving control means (2021 ) for changing a pa- 
rameter associated with discharging of the 
medicine within a predetemiined period of time 
In which the user executes the inhalation so as 
40 to allow the user to efficiently inhale the medi- 

cine in accordance with the Infomnatlon of the 
prescription. 

52. The temninal according to claim 51 , characterized 
45 in that the medicine is discharged in a plurality of 

steps within the predetermined period of time in 
which the inhalation is executed. 

53. The terminal according to claim 51 , characterized 
so in that the terminal further comprises a sensor 

(2023) for detecting an inhalation rate of the user, 
and said driving control means (2021) changes the 
parameter In accordance with a signal from said 
sensor. 

55 

54. The terminal according to claim 51 , characterized 
in that a medicine and a timing at which the param- 
eter Is changed are stored in said storage means 
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(205) in association with eacii other. 

55. The terminal according to claim 51 . characterized 
in that the parameter includes a discharging speed 
of the droplets. 

56. The terminal according to claim 51 , characterized 
in that the parameter includes a driving frequency. 

57. The terminal according to claim 51 , characterized 
in that the parameter includes a size of the droplet. 

58. The terminal according to claim 51 , characterized 
in that the parameter includes a main droplet/sub" 
droplet ratio of the droplets. 

59. The terminal according to claim 51 , characterized 
in that the parameter includes a discharge scheme. 

60. The teimlnal according to claim 51 , characterized 
in that said inhaler (202) comprises a discharge 
head (2022A) for discharging a medicine by using 
heat energy. 

61 . The terminal according to claim 51 , characterized 
in that said storage means (205) is a detachable 
memory card. 

62. A method of driving an inhaler of a portable temilnal 
which is arranged to be carried by a user charac- 
terized In that the method comprises the steps of: 

providing storage means (205) storing personal 
information (Fig, 2A) about the user including 
information about a clinical chart of the user 
and prescription, and an inhaler (202) for dis- 
charging a medicine In the fomn of fine droplets 
and malting the user inhale the droplets, with 
the portable temriinal; and 
changing a parameter associated with dis- 
charging of the medicine within a predeter- 
mined period of time in which the user executes 
the inhalation so as to allow the userto efficient- 
ly Inhale the medicine In accordance with the 
information of the prescription. 

63. The method according to claim 62, characterized 
in that the medicine is discharged in a plurality of 
steps within the predetermined period of time in 
which the inhalation is executed. 

64. The method according to claim 62, characterized 
in that an inhalation rate of the user is detected, 
and the parameter is changed in accordance with 
the detected inhalation rate. 

65. The method according to claim 62, characterized 
in that a medicine and a timing at which the param- 



eter is changed are stored in the storage means 
(205) in association with each other 

66. The method according to claim 62, characterized 
5 In that the parameter includes a discharging speed 

of the droplets. 

67. The method according to claim 62, characterized 
In that the parameter includes a driving frequency. 

10 

68. The method according to claim 62, characterized 
in that the parameter includes a size of the droplet. 

69. The method according to claim 62, characterized 
15 in that the parameter includes a main droplet/sub- 
droplet ratio of the droplets. 

70. The method according to claim 62, characterized 
in that the parameter includes a discharge scheme. 

20 

71 . A prescription detennination support system char- 
acterized in that the system Includes: 

a memory card storing personal information 
25 (Fig. 2A) including information about a clinical 

chart of each user and prescription; 
a database (100) having medical infonnation 
storage means storing information about corre- 
spondence between a symptom and a medi- 
co cine prescription; and 

a medical facility tenminal (110) which is in- 
stalled in each medical facility, has a slot in 
which said memory card is inserted, and is con- 
nected to said database through a predeter- 
35 mined line, the prescription detemrilnation sup- 

port system being adapted to support detenni- 
nation of a prescription for the user carrying 
said memory card (205) at said medical facility 
temriinal (110), 

40 

wherein when said memory card of the user 
is inserted into said medical facility temriinal (110), 
said temiinal presents infomriatlon about a prescrip- 
tion suitable for the user and a medicine to be ad- 
45 ministered on the basis of the personal information 
about the user and the infomnatlon stored in said 
medical information storage means. 

72. The system according to claim 71, characterized 
50 in that when the user has a plurality of symptoms 

and there are a plurality of prescriptions suitable for 
the user and medicines to be administered, said 
medical facility tenminal (110) presents each of the 
prescriptions and each of the medicines to be ad- 
55 ministered, together with a corresponding one of 
the symptoms. 

73. The system according to claim 71 , characterized 
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in that when the user has a plurality of symptoms 
and there are a plurality of prescriptions suitable for 
the user and medicines to be administered, said 
medical facility tenninal (110) presents the respec- 
tive prescriptions and the respective medicines to s 
be administered in descending order of expected 
effect. 



74. The system according to claim 71 , characterized 

in that the personal information (Fig. 2A) Includes io 
Infomiation about ONA, and said medical facility ter- 
minal (110) presents the Information about the pre- 
scription and medicine to be administered on the 
basis of the information. 

15 

75. The system according to claim 71 , characterized 
in that the personal information (Fig. 2A) includes 
authentication data of each user, and access to the 
personal information is permitted when personal 
authentication is perfonned on the basis of the au- 
thentlcation data. 

76. A prescription determination support method of 
supporting detemiination of a prescription for a user 
carrying a memory card at a medical facility terminal 2s 
characterized by using: 

the memory card (205) storing personal Infor- 
mation (Fig. 2A) including infomnation about a 
clinical chart of each user and prescription; 30 
a database (100) having medical infomiation 
storage means storing infomiation about con-e- 
spondence between a symptom and a medi- 
cine prescription; and 

the medical facility temiinal (110) which is In- 35 
stalled in each medical facility, has a slot in 
which the memory card is inserted, and is con- 
nected to the database through a predeter- 
mined line, 

40 

wherein said method comprises the step of 
presenting infomiation about a prescription suitable 
for the user and a medicine to be administered Is 
presented on the basis of the persona! infomiation 
about the user and the Infomiation stored In the 45 
medical information storage means, when the 
memory card of the user is inserted into the medical 
facility temiinal (110). 

77. The method according to claim 76, characterized so 
in that when the user has a plurality of symptoms 
and there are a plurality of prescriptions suitable for 
the user and medicines to be administered, each of 

the prescriptions and each of the medicines to be 
administered are presented, together with a corre- 55 
spending one of the symptoms. 

78. The method according to claim 76. characterized 



in that when the user has a plurality of symptoms 
and there are a plurality of prescriptions suitable for 
the user and medicines to be administered, the re- 
spective prescriptions and the respective medi- 
cines to be administered are presented in descend- 
ing order of expected effect. 

79. The method according to claim 76, characterized 
in that the personal infomnation (Fig. 2A) includes 
infomiation about DNA, and the infonnation about 
the prescription and medicine to be administered 
are presented on the basis of the infomiation. 

80. The method according to claim 76, characterized 
In that the personal infomiation (Fig. 2A) includes 
authentication data of each user, and access to the 
personal infomiation is pemnined when personal 
authentication Is perfonned on the basis of the au- 
thentication data. 

81 . A computer program characterized by implement- 
ing the prescription determination support method 
defined in any one of claims 76 to 80 by using a 
computer. 

82. A storage medium characterized by storing a pro- 
gram code for implementing the prescription deter- 
mination support metlfiod defined in any one of 
claims 76 to 80. 

83. An inhaler (200) for discharging a medicine in the 
fonn of fine droplets and allowing a user to inhale 
the medicine, characterized by comprising: 

storage means (205) storing personal infomia- 
tion about the user including infonmation about 
a prescription for the user; 
a tank (2022B) which contains the medicine 
and has a code for Identifying a type of con- 
tained medicine; 

a discharge head (2022A) for discharging a 
medicine supplied from said tank in the fornn of 
fine droplets; and 

discharge pemiisslon means (2021 ) for permit- 
ting operation of said discharge head only when 
a collation result on the medicine contained In 
said tank and a medicine written on the pre- 
scription indicates coincidence upon reading 
the code. 

84. The inhaler according to claim 83, characterized 
in that said tank (2022B) and said discharge head 
(2022A) are integrally fonned. 

85. The inhaler according to claim 83, characterized 
in that said discharge permission means (2021 ) in- 
hibits operation of said discharge head (2022A) with 
respect to a usage pattern different from a fonnula 
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written in the prescription. 

86. The inhaler according to claim 83, charactertzed 
in that the inhaler further comprises Input means 
(207), and said discharge pemnisslon means (2021 ) 
pemriits operation of said discharge head (2022A) 
only when the infomnation stored in said storage 
means (205) coincides with the infonnation input 
from said input means. 

' 87. The inhaler according to claim 83, characterized 
in that the Inhaler further comprises an authentica- 
tion sensor (209) for perfomriing biometrical authen- 
tication with respect to the user, and said discharge 
permission means (2021 ) permits operation of said 
discharge head (2022A) only when a biometrical 
characteristic of the user stored in said storage 
means coincides with infonnation from said authen- 
licalion sensor. 

88. The inhaler according to claim 83, characterized 
in that the code is electrically readable. 

89. The inhaler according to claim 83, characterized 
in that the code is optically readable. 

90. The inhaler according to claim 83, characterized 
by further comprising means for inhibiting reuse of 
said tank (2022B) when inhaling operation is per- 
fonned a predetemriined number of times. 

91. The inhaler according to claim 83, characterized 
by further comprising means for Inhibiting reuse of 
said discharge head (2022A) when inhaling opera- 
tion is perfonmed a predetennined number of times. 

92. A discharge head control method for an inhaler be- 
ing provided with storage means (205) storing per- 
sonal infonnation about a user including infonnation 
about a prescription for the user, a tank (2022B) 
which contains the medicine and has a code for 
identifying a type of contained medicine, and a dis- 
charge head (2022A) for discharging a medicine 
supplied from the tank in the fonn of fine droplets, 

wherein said method comprises the steps of: 

collating the medicine contained in the tank and 
a medicine written on the prescription upon 
reading the code, 

enabling operation of the discharge head only 
when the collation result indicates coincidence 
of the both. 



94. The method according to claim 92, characterized 
in that the inhaler (200) further comprises input 
means (207), and operation of the discharge head 
(2022A) is permitted only when the infonnation 

5 stored in the storage means (205) coincides with 
the infonnation input from the input means. 

95. The method according to claim 92, characterized 
in that the inhaler further comprises an authentica- 
te tion sensor (209) for perfonning biometrical authen- 
tication with respect to the user, and operation of 
the discharge head (2022A) is pemnitted only when 
a biometrical characteristic of the user stored in the 
storage means (205) coincides with Infonnation 

15 from the authentication sensor 

98. The method according to claim 92, characterized 
in that reuse of the tank (2022B) is Inhibited when 
inhaling operation is perfomned a predetermined 
number of times. 

The method according to claim 92, characterized 
in that reuse of the discharge head (2022A) is in- 
hibited when Inhaling operation is performed a pre- 
determined number of times. 

A computer program characterized by implement- 
ing the discharge head control method defined in 
any one of claims 92 to 97 by using a computer. 

A storage medium characterized by storing a pro- 
gram code for implementing the discharge head 
control method defined in any one of claims 92 to 
97. 
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93. The method according to claim 92, characterized 
in that operation of the discharge head (2022A) is 
inhibited with respect to a usage pattern different 
from a formula written in the prescription. 



22 



EP1 211 628 A2 



FIG. 1 



120 



PHARMACEUTICAL 
COMPANY TERMINAL 



110 



MEDICAL FACILITY 
TERMINAL 



100 
J 



DATABASE 



130 



DRUGSTORE 
TERMINAL 




200A 



200B 



200C 



200N 



1211628A2J_> 



23 



EP1 211 628 A2 



UJLU 



CO 

§1 

IE 



UJ 
Ui 



LU 
Q- 



LU 
> 
UJ 



UJ 



LU 

_ CO 
O CO o O 
OfO OO 



So 

m o . 

X CO CDO. CQO 3 



2 
O 

UJ 
CC 



QC 
< 

a:< 

UJO 



< 



COO 

OuJ 
ODC 



Q. is:; 



Q ^ 



cc 
o 



tree 

CLO UJ 
COO CO 

Olu <: 



2 xcc o Srx 



LU 
CO 



o 



2 
"J 

g UJ O 

g Q_ < 

r) >- CO 

^ =:5 



o 



2S 
So 



cc O 
lU K 
CD < 

O ^ LU 

^ cc s CO P 

Q UJO < 3< 



<: 

Q 

O 
CO 

< 

CX2 



CO 
CO 
LU 

DC LU 
Q S 
Q < 
< Z 



UJ 

o 



o 
o 



o 
o 



>• 
o 

UJ 



CM 



CO 

f- 

LU 

o 
< 

cc 
<c 
X 



< 

X 



to 



o 
o 

Ui 



o 

o 
o 



o 

s 

O 



2: 
o 

a: 
I— 

CO 

o 

LU 

cc 





-J 
< 
o 

si 

2 o 



o 

cr H- 

LU < 



O 

LL 



24 



EP 1 211 628 A2 



O 

o 

CM 




OJ 



CO 

d 
u. 



o 

LU 



CM 



O 

o 

UJ o 

LU 

< c;5 



o 

CM 



CO 

o 

CM 



CO 

o- 

CM 



CM 



< 

o 



o 
o 



X 

o 

UJf- 

oo 







>- 
CC 

Oq 


LLER 




^ oc 

UJ < 

S o 


RO 






CONT 


CM 


RNAL 

ORY 






INTEI 
MEM 



CM 

O- 

CM 



CM. 

O 

CM 



lU 

< 
X 



CO 
CM 
O' 
CM 







z: 








_i 




0 






DC 
















0 





UJ 
X 

< 

O X 



X 

o 

UJ 



CM 

CM 
O 
CM 



is: 
:z: 
< 



< 

CM 
CM 
O 
CM 



CD 

CM 
CM 
O 
CM 



25 



BNSDOCID: <EP 121ie2BA2_L> 



EP1 211 628 A2 



FIG. 4 
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